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REMARKS 

This Amendment is submitted in reply to the non-final Office Action mailed on January 
26, 2009. A petition for a one month extension of time is submitted herewith. The Director is 
authorized to charge $130.00 for the petition for one month extension of time and any additional 
fees that may be required, or to credit any overpayment to Deposit Account No. 02-1 8 1 8. If such 
a withdrawal is made, please indicate the Attorney Docket No. 117682-11 on the account 
statement. 

Claims 1 and 3-18 are pending in this application. Claim 2 was previously canceled. 
Claim 19 is withdrawn. In the Office Action, Claims 17 is rejected under 35 U.S.C. §112; 
Claims 1, 3-6, 8-13 and 15-16 are rejected under 35 U.S.C. §102; and Claims 7, 14 and 18 are 
rejected under 35 U.S.C. §103. hi response, Claim 17 has been amended. The amendment does 
not add new matter. In view of the amendment and/or for at least the reasons set forth below, 
Applicants respectfully submit that the rejections should be withdrawn. 

In the Office Action, Claim 17 is rejected under 35 U.S.C. §112, first paragraph, as 
allegedly failing to comply with the written description requirement. Specifically, the Patent 
Office alleges that there is no support for the phrase "wherein the compatibilizer is covalently 
bound to said first polymer" in the originally filed specification. Applicants respectfully disagree 
and submit that the compatibilizer being covalently bound to the first polymer is fully supported 
in the originally filed specification, for example, at page 23, Claim 17. 

Applicants respectfully submit that the original claims are part of the specification and 
provide written description support. Originally filed Claim 17 recites "wherein said 
compatibilizer is covalently bound to said polymer." The "polymer" is selected from the group 
consisting of polyethylene, polypropylene, or polyethylene derivatives, which happens to be the 
same as the "first polymer" of currently pending Claim 17. In pending Claim 17, the "first 
polymer" is selected from the group consisting of polyethylene, polypropylene or polyethylene 
derivatives. As a result, the phrase "wherein the compatibilizer is covalently bound to said first 
polymer" is completely supported in the originally filed specification. Based on at least these 
noted reasons, Applicants believe that Claim 17 fully complies with 35 U.S.C. §112, first 
paragraph. 

In the Office Action, Claim 17 rejected under 35 U.S.C. §112, second paragraph, as 
allegedly being indefinite for failing to particularly point out and distinctly claim the subject 
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matter which Applicants regard as the invention. Specifically, the Patent Office alleges that the 
term "individual monomer units" in Claim 17 is unclear. In response, Claim 17 has been 
amended to recite, in part, about 5 wt.% of monomer units of said compatibilizer have the 
grafting compound attached. The amendment is supported in the specification, for example, at 
page 5, lines 19-20. Based on at least these noted reasons, Applicants believe that Claim 17 fully 
complies with 35 U.S.C. § 1 12, second paragraph. 

Accordingly, Applicants respectfully request that the rejections of Claim 17 under 35 
U.S.C. §112 be withdrawn. 

In the Office Action, Claims 1, 3-6 and 8-9 are rejected ui*der*35 U.S.C. §102(a) as 
anticipated by the printed publication to Yoo et al. ('Too"). Claims 10-13 and 15-16 are rejected 
under 35 U.S.C. § 102(a) as anticipated by Yoo. Claims 7, 14 and 18 are rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Yoo. Applicants respectfully disagree with and traverse these 
rejections for at least the reasons set forth below. 

Yoo was published online on November 20, 2001 according to the publishers of Yoo as 
admitted by the Patent Office. See Office Action, notice of reference cited. As a result, the 
earliest effective reference date of Yoo under 35 U.S.C. §102(a) is November 20, 2001 . 

Applicants respectfully submit an Affidavit of Ya- Jane Wang under 37 C.F.R. §1.131 
("Affidavit" attached hereto as Tab 1). This Affidavit is submitted to show that the inventors: 1) 
conceived the claimed invention recited in Claims 1, 3-6 and 8-9 in the United States prior to, 
and 2) diligently worked to reduce the invention to practice from at least prior to the earliest 
effective reference date of Yoo (November 20, 2001) through to the filing of the provisional 
application on February 28, 2002. As such, Applicants respectfully assert that the Affidavit 
properly obviates the anticipation and obviousness rejections of the pending claims with respect 
to Yoo. 

For at least the reasons discussed above, Applicants have shown the conception and 
diligence related to the constructive reduction to practice of the pending claims of the above- 
identified prior to the effective date of Yoo. Accordingly, Applicants respectfully request that the 
anticipation and obviousness rejections with respect to the pending claims be reconsidered and 
the rejections be withdrawn. 
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' For the foregoing reasons, Applicants respectfully request reconsideration of the above- 
identified patent application and earnestly solicit an early allowance of same, hi the event there 
remains any impediment to allowance of the claims that could be clarified in a telephonic 
interview, the Examiner is respectfully requested to initiate such an interview with the 
undersigned. 



Respectfully submitted, 



K&L GATES LLP 




BY 



Robert M. Barrett 
Reg. No. 30,142 
Customer No. 24573 
Phone No. 312-807-4204 



Dated: May 11, 2009 



TAB 1 



IN Till UNITED STATES PATENT AND TRADEMARK OFFICE 



Ypplieant(s) Wang, ct al. 

*tppl. No.: 10/506,418 

Oonf No.: 8357 

Filed: March 30. 2005 

Title: BIODEGRADABLE MATERIALS FROM STARCH-GRAFTED POLYMERS 

Art Unit: 17% ' 2 

Examiner: Heinccr, Liam J. 

Docket No.: 117682-11 

Commissioner for Patents 

P.O. Box 1450 

Alexandria. v'A 22313-1450 



DECLARATION UNDER 37 C.E.R. § 1.131 

Sir: 

I, Yu-.)ane Wang, hereby state as follows: 

1. i am a joint inventor of currently pending Claims 1 and 3-19 of the above- 
identified patent application and an inventor of the subject matter described and claimed therein. 
As one of the named inventors, I jointly conceived of the invention recited by pending Claims 1 
and 3-19 and worked diligently in filing a patent application at least prior to the earliest effective 
reference date associated with the publication Too, namely November 20, 2001, as cited in the 
Office Acrion dated January 2o, 2009. The facts are set forth below. 

2. Prior to November 20. 2001 , 1, along with co-inventors Zhenhua Sun and Wanjun 
Liu, ("Inventors") conceived of the invention as described and claimed in the subject application 
in the United States as evidenced by the following; 

a. Prior to November 20, 2001. Inventors submitted tin Invention Disclosure 
form ("IDF" attached hereto as Exhibit A) m the lcchnology Licensing 
Office at the U niversity of Arkansas ("IT ,0") . 
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b. The IDF disclosed detailed information and experimental data directed to 
improved synthetic polymer and starch blends comprising combinations of a 
granular and unplasticized starch, a compatibilizer containing a polymer and a 
grafting compound that is covalently bound to the polymer, and a second 
polymer, which the pending claims are directed to. 

c. Each oi (he dates deleted from Exhibit A is prior to November 20, 2001 . 

] Prior to Novembei 0 2001 Inventors anc fLO began diligently working in the 
normal course of business to prepare and file Provisional Application No 60/360,324 (the 
"Provisional Application" attached hereto as Exhibit B) covering the claimed invention from 
which the above-identified, patent application claims the benefit of. Inventors and TLO 
diligently continued to work toward preparing and filing the Provisional Application in the 
normal course of business from before November 20, 2001 up to the filing date of February 28, 
2002, as evidenced by the following: 

a. TLO presented the invention disclosed in the IDF to the University of 
Arkansas Patent and Copyright Committee (the "Committee") on September 
28, 2001. The Committee requested Inventor presentation at a following 
meting! but authorized ihe Office of Research and Sponsored Programs to 
take appropriate action to protect and commercialize the invention disclosed 
in the IDF. 

b. On November 30, 2001, I presented additional information to the Committee, 
which formally authorized preparation of the Provisional Application. 

c. December 1 1, 2001 was the last day of classes for students and faculty at the 
University of Arkansas, and final exams were from Decern bci 13 to 19. 
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d. The University of Arkansas was closed for the Christmas and New Years 
holiday from December 22, 2001 to January 1, 2002. 

e. On January 16. 2002, classes resumed for students and faculty. 

f. On February 19, 2002, the University of Arkansas instructed patent counsel to 
prepare the Provisional Application based on the IDF. 

g. On February 20, 2002, patent counsel met Inventors to discuss further details 
for the Provisional Application. 

h. Bel ween February 20, 2002 and February 28. 2002, patent counsel prepared 
the Provisional Application. 

i. On February 28, 2002, patent counsel filed the Provisional Application. 



I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made upon information and belief are believed to be true; and further that these 
statements and the like so made arc punishable by fine or imprisonment, or both, under §1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the 
validity of any patent that may issue from this application. 





Ya-Jane Wang 
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EXHIBIT A 



k frmtitor Information 

Full name 



Title 



Wanjun Litr 



Visiting Scientist 



Zher.liua Sun 



Research Associate 



Ya«Jane Wang 



Assistant Professor 



Work Address 



Phone/Fax/e-mail 



2650 N.'Voima Avenue, Fayeneville, AR 72704 501 -575-2423/501-57 ' ' ■.'■>,: tiark.edu 
•26S0. N. Young Aveiwe. Fayeitevilb, AR 72704 501 -575- 6842/501 -'57S-693W^@ua*!^ 
'"2650 N." Youni A ii CM llcrARTTM 50 1 -575-387 1 /301 -575-6936/yjwaiiE@tiatk.edU 



Home Address 


•Telephone 


Citizenship 


1540 W.-Nettlesliip -St.. Apt. ^ Payelteville, AR 72701 

a. 


501-571-2363: 


P.R,vChm» : 


2 Sf-.OaksDi.-rflO.Fawl i * - 1 

b. 


501-443-051? 


P.R, China 


2490 N \ v i f >-ettevi!k \R 72703 

c. 


501-587-3138 


u.s;a. 
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Invention Biodegradable Materials from Starch-filled Polyelhyle 

Title; 





Please give a brief description of the invention, making sum that you answer one or 
more of the following questions: 

i ) Is Ibe. invention a new proces composition c! matte r, u jko, or one or more 
products? 

2) is it an v» fo or an improvement to, an ex sting product orp ocess? 

I s the invention a wor k of authors hlpjinci^vg computer s oftwa re) ? 

llncinWioi,isdnimpio<pnient,di tsngp icMnd'orpn 



Based on this description, pick out and expand on the novel and unusual features of th& 
invention Hot n the invention dith • m present technology? What problems does 
it solve, or wh tt advantages rices it posses? 
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thus .Mdvm n It > i u t, b«t in . | I n 11 ' - J » ' 1 
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reflect th phase limroholos? of the matrix md panicles (Pig 1 and lb) Strong chemical interactions 
5 , L , t , £ , , t l j i i f r uj > td- > J pnicd with 

t>„ ,,,„ | itb, n nUimU 10 lica.mpatt /u™ nn lar ,toch I; iw P arti>ril 
« •( m j ^ ., , 1, mpiiil.ih/arioiui id w lb be not LaUud < n <. r , tug 
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withPE. 

hnctoi tl u « . oi i loflh ^m, (1 i i. on etd t mpatihtlii'cr (P s-WAj, granular 
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foim P u ali-^bt Imm tlitknnth| >n Iiim 1 i > I m > u \ ' i \ y i v (hi i titiuti 

will m u l J r i 1 h f th iviroiiuier i u i _ i u rcb (leuew V i 
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IQO^/poiind, 

If not indicated previously, what are the possible uses for the invention? In 
addition to immediate applications, are there other uses thai might be realized in 
the future ? 

This inventi u i be .applied to any product th it i m f nil 't. PL or m,\ jh tcntwl PI -M-nUmm} 
products. 

Does tho invention possess disadvantages or limitations? Can they be 
overcome? How? 

I j irtr i i i , f , j_ a> ' > 1 > i r Mt( I ' « in i i I id ill! i U« l >. s 

! tin imoui v thai be added to PI upon theapplicmkm 



What is the earliest date and place the. invention was conceived (Identify persons 

md records t upfjotU ?te and place ) 

\ i , i i3 | r>r It i ! i w n d ni Min libit < i r i ai vn.uii ur< i xp« nen 

Station Research Incentive Program on stated the idea of this invention. 

Please provide the date and present location of first sketch, drawing or photo and 
fir st written desc ription (such as, no tebook entries, etc.). 

hu. u ]s|n -v ' i i' n lu ^ is as n I 1 .i i k k i at) i V aidi Interim 
Program dated 

What was the date and place of completion of first operating model or full-size 
device ndn p sent location _______________________ 



What was the date and place of first test or operation and the results (including 
name and ad dresses o f witnesses, and p resent locatio n of records) ?_ 
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Bi liig 



111. Other Pertinent Information 

P/ease list date, plac e, and circum stances of first public disclosure. 
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pertaining (o the invem - Ph is* nd /< />< ' .r.'r. date and ttach copies 
insof ar as possible. Inc lu de manuscripts fo r public ation (submit ted or ngt}j]ews_ 



Disclosure of this invention, to the public, prior to the actual patent filing date will 
negate nearly all opportunity tot patent orotection in foreign countries. Hence, 
the response to this item is very important. 
Shot ' / u is i vert , n I e protected in (Pte lse < he< k ine) 



if you check U.S./Foreiyn, please provide a justification based on the 
manufacturin md/or < zoridmk man t 

\ u p . . , " u <h ni" I lAl.-nci tMnu aihip lill^S tiL-lite ti tm u > 
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Use additional sheets to elaborate on answers to questions and to provide any 
other helpful data. 
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Introduction 

Research on biodegradable polymers lias been very active owing to e< Kerns related to 
the environmental pollution by noudcgradable plastic wastes. Using starches from various 
botanical sources to partially replace conventional plastics is widely investigated due lo the facts 
that the} are among the most abimd-mt and inexpensive bionotymejs and they can be easily 
degraded by naturally occurring microorganisms. However, many obstacles still need to be 
overcome before mote applications can be developed and commercialized.. 

It is generally accepted that starch must be combined with other materials, like synthetic 
polynia in-order to prod cs i fact ty products because starch done forms. a brittle film'that 
is sc isitivc To u itei ( Scott ind Gilead, 1095). In last 30 years, va ions s> nthctic p dymcrs have 
been combined with starches io prepare biodegradable plastic* with -urch as the major 
auripmvn' (starch content 50% us ticccA > such as ethylene-propylene copolymers 
{'Dhattacbarya ?t ii , 1 9 l >5 J, low-density polyethylene (LDPiD (An tnittiynnnis, et, al., I, 
Kca » a i j i \>C } h> ' I ] tc warrant M 1 PI T ) (Sudenstuc ran* 

hitz, 3*> l ''J) puhj tin luic cupola, acid) iLVA) (Panta et d, 194(1 p >; Qt v et al , 
1977), pol. lactic dud tPLAl (I an. 14 C N), puly(tneth\l act shite l { M VA) tJ menbeig a J 
1978;' Pati I and i anlu, !90>h poly(meth\j metbauvlak) (PMMAJ (Kollei^ode, 1996), 
polvstyvenv (PS) (kolkngodc l'»(j aid] dj ni,l dtohub f PVAA 0 au ton and 1 anta, 1994; 
Okaya, et. al., 

However, most blends exhibit very poor mechanical pt >p< rti s probubl) because most 
synthetic polymers are not niscibk - lb starch v\ tl the scceptio of tarcWEAA Extrusion 
blown it cl A s Mas e ibil i ifnrm. \ ible nd good plv : < ! propertit ; despite of 
significant differences in physical and chemical properties between the two polymers. The 
ability of these two polymers to form blends with good mechanical properties is largely due to 
the formation of helical inclusion complexes of starch and EAA (F.anta, et. al, 1990). Fourier 
tBans&ntt infrared (FTIR) experiments suggest that most of the F.AA carboxyl groups (>50%) 
were hydrogen bonded to the hydroxy I groups of starch when the ratio pf.EA A/starch is less than 
I (Shogren, et, al., 1992). A starch-based blown film was successfully prepared by combining 
starch, EAA, ammonium hydroxide, and water, and then heated with stirring until the starch was 
gelatinized to obtain a -uniform mixture. When aqueous ammonia was omitted from the, 
formulation, mixing of the two polymers was inhibited by the hydrophobic nature of EAA- 
(Funta, et. aL 1992)! 

The major difficulties of incorporating starch into plastics are its hydrophilicity, its 
tendency of forming crystalline structure through extensive hydrogen bonding to give brittle 
property, and its incompatibility with regular synthetic polymers. When starch and a synthetic 
polymer are blended, because of their incompatibility, the synthetic polymer is the dispersed 
phase distributed in the starch matrix when starch is the major component of the blend. The 
dispersed polymer probably renders the final products more brittle because of poor interaction 
between the dispersed phase and the starch matrix. Therefore, blending of regular synthetic 
polymers with "-air, will not improve the mechanical properties ol it art l-based plastics aid 
compatible blends ivc rcquii ■ I io make bio. e.^ad I 1 materials fi an si uci In ci mpatible 
blends, starch and synthetic polymers will altraci each other to form a uniform mixture on a 



molecular level, rhcrefore, the syntb tu polymei maeromolcculcs will ailei the hydr.og >r 
bonding and prevent ery'si illization of starch, which is believed to dramatit '*D improve the 
mechanical properties of ;tarch-bascd plastics, 

The be<-t way of enhancing the comp tibility ol p -sin is to introduce sp :.ifie 
iutei actions between cunrtitucnts oi the individual polvrners. The potential!) beneficial 
m i action nmuc fiom stiong ionic mtenu Hon- Id Aeak dispei t internet cms Ilw'n^ 1 
bonding is an import ut spc iilc in jrai tion th t is a iccii p < posed ft i m ins c >m\ t ible poi me 
ysten En tin proj t \ will I 1 on w ( olubic poi m ec ust polymei ; 'in, 1 jg 
water solubility generally have functional groups with higli polarity and sites for specific 
nil factions with oi r tnol 1 specie >"> complement iruuiures (Olabisi, et. al.'I979) 

\\\it> i 1 tbi t 1 i , an 1 ii Is 1 j i 1 grouj polymeric a I »d d i ,it 
i atic rue ; oh dm ilyk , < < ! n u-ioni itci soiubl poi) iier Bektun v Htl<uu\ 1986) 
tahmeiu scids include j »ly(acryli< icid) (PAA), polyf rnctbacry lie i ni) V PMA) and 
poly(cth>lene-LO f, In and) (1 iA p«-i uhoiu uckh olypho ! s ie , * rubo\>mc[h>l 
i ib n l i ther pplyacid Pc 1 merit and dtei form ci patil id w ^ im > tmi 
blends, with cationic polyeletrotytes, and non-ioiuc polymers,; such as polyethylene oxide (PEQ), 
poly (vinyl pyrrolidone) (PVP), and poly) ,',N limetbylammocil ! methaci 1 u,, } DMA) 
PEO, PVP, and PDMA have been shown to form water-insoluble, complexes with PAA, PMA, 
and earboxymethyl cellulose (Olabisi, et. al. 1979) Therefore) in thin study, chemical 
modification of ;,iaieh will be used to introduce specific chemical group:-; into starch 
mac oniolcculc , which can form specific interactions with watet olubk t hetic polymers, 
such as PAA PMA, 1 AA f PEO, and PVP, 

Chemical modification of starch changes the functionality of starch. The chemistry, in the: 
modification of starch primarily involves reactions associated with the hydroxy! groups of starch 
polymer. Derealization via ether or ester formation, oxidation of the hydroxyl groups to 
carbonyl or caTboxylic groups, and hydrolysis of glycoside bonds are some of the major 
mechanisms of chemical modification (Worthing, 1986) 

Two different methods will be used in this study to modify starch; 1. Canonization of 
starch. No vvorl 1 cei don< o im up ating tioiw ilarcl n improve the mechanical 
pioi.er u s ol siarch-1 i t d plas r b s pc sibh hat i >e intn di ccd c v.v-mt gro ip will ciy Lgc 
the crystal h/aiiun behavior, alter hydrogen-bonding interaction, and eventually change the 
propertie ol starch Furthermore, cationic 3 <> km lb a nets with PAA, PMA and 
F\\, smtv eatimiie tumps nil am ict auche imd gioup' -man ly and ha\e a much hettei 
chance to fmm cumpahblc blerah with PaA, PMA, and l> \ \. 2. Dialling actybc acid and 
methacrylic acid groups into starch macromolecules. Since PAA and PMA can form strong 
interaction wild PPU, PVP, and PDMA, sUnDng-FAA and starch y-PMA will interact with 
PI O PMA ana POM \ thmugh hui PAA and PiM \ giait chains which will enhance Ihe 
compatibility and rm ehanicai properties ut UarclvPliO, starch PV P blends. 



fins reswu th will 1ocu' cm the d^velupnient of hied giadrbl pohtneri atuwh> from stirch, 
a renewable agi ictilluwi tesmirce. to partially replace syntheln pnlymei m iE :riaK. Two specific 
tui arch objective;, will be accomplished to improv : pooi nechank si properl < i if sh C 1 based 
biodegradable materials. 



chemical modification will be employed to introduce chemical groups into starch, which can 
interact with FA A, PMA and EAA. Since PA A, I'M A, and BAA arc acidic polymers, it is 
possible that the-} will m(< met .innvj) v. ith catiunic Mai eh via ionic bonding In thus objective, 
catmmr >tanh will b ^ntliosi/ed wnl dill* urn U\>tu >f ut titutioi (DSi The blend-, of 
oni * ! h/I , • - i i f< r f 1 n ionii 1 i vA II 1 prepared and 
chai icterized 1 >' various advanced techniques, such a dynamic mechanical analysis (DMA), 
differential canning calorimeter (DSC) s wring eh >i men op) (SfiM), md Fourict 
transform mfmi d il T1R) The structure, morphology, thermal niech teal operties, and 
interactions hckuen the two pn!)mei> ol htetufs wril k characterized Phc effect of blend 
composition, DS ofcationic starch on the structure and properties of the blends will be studied. 

2, Characterization of blends of stnreli-g-PAA, starch -g-PMA with water-soluble non-ionic 



dab p ihn ii itron tuei)iu d md i thaoyh icid mi - 1 ch maeiornolecnle 
will be used to make starch-g-PAA and starch g i M \ Since I A A md PMA are i ompatibk 
with a lot o v tcr-so'n hi noi inic polymers, such a H 1 , 1 P, md P<) I A, h graft 
polymerization will enable starch- g-PA A and staich-g-PMA tu form .-umpaliblc blends with 
PRO, PVP, and PDMA. In tins objccti c, ^lareh-a-PAA and strm !>~r-F\i \ with different grail 
degree will be synthesized; the blends of starch-g-PAA/PEO, starch-g-PMA/PEO, starch-g- 
PAA/PVP. and stare h-g-PMA/PVP will he prepared and characterized by ditfcient techniques. 
I he shucmie, m upnoh^,, thermal meUumcjJ ptupeik , and jmeraeKms between the two 



Justification 

The funding is re qn . I fo th levelopim t a" s 1'fici t prclin nat data needed foi 
submission of a competitive federal grant proposal. The principle investigator, Dr. Ya-Jane 
Wang, is in (be first year of her tenure-track faculty appointment and in need of funding to 
conduct preliminary work. 




polymers 




Rational and Significance 



Ilu i i .1 hi to develop hiode^r iablc m ;ttats ba^txi n starch and synthetic 
polymers, Many research groups <n, ,v< king on this subject; bowevci mf st of them use a trial- 
and-error approach t d slop ' ih <. 5 r3 i bi eg) d !c materials without understanding In 
mcehanisn of stareh-poiymei interaction In tbi project, a n el .tpo* - ac 1, v ill be uddaiakeu 

to understand their inn ion and to im rovi ihcii necbanieal properties based >n a muni 

theory. Because ol tl c nature ot slarcl and eominc nl> i s< d syi thetic polymers, presently 
available biodegradable materials have poor mechanical properties, which is believed by the 
authors to be a re alt oi dmosl no inieraeliotu beiwe n ttus Ji an 1 u sc p h mers 1 his project 
»vill be c ndtiUcd ) 1 ) i uanp ft', I - t ' I tin ndr u tier npone d a Mem m 
compatible, (he finished film from the blend will have good mechanical properties; if the 
individual compun tits an not < mtpuhblL tin i unshed film will have pen_> piopcihes 
{'dWjihation and graft polymx riza iuo will be used i \ ih* \ reject to impi ive the eonipat bilky 
oi starch at d /whet polymers best rodu s arc lodiil 1 by hemi 1 means h attach 
iinclional gj p (o e c ! j 'i h to be rnoi ipal > nth e polymers 

Once the compatibility dieory is validated, more applications and better products ior 
biodcg adabk market can be explored and developed to effectively r< solve contamination from 
I iti ilt inn based plasties 
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